J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 370 613 

A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 89310530.4 
© Date of filing: 13.10.89 



<£) int. ci. 5 : B60R 21/20 



Prinrifv/- 14 11 ftfl US 270609 


© Applicant: GENERAL MOTORS CORPORATION 


General Motors Building 3044 West Grand 


© Date of publication of application: 


Boulevard 


30.05.90 Bulletin 90/22 


Detroit Michigan 48202(US) 


© Designated Contracting States: 


© Inventor: Cok, David Alan 


DEFRGB 


475 N. Eton C6 




Birmingham Ml 48009(US) 




Inventor: Pearson, Jeffery Lynn 




95 Mapleton 




Grosse Pointe Farms Ml 48236(US) 




Inventor: Jones, Robert Lee 




498 Centennial Court 




Centerville Ohio 45458(US) 




© Representative: Haines, Arthur Donald et al 




Patent Section (F6) Vauxhall Motors Limited 




P.O. Box 3 Kimpton Road 




Luton, Beds. LU2 OSY(GB) 



© Modular occupant restraint system. 

© A modular occupant restraint system (20) for a 
motor vehicle includes a container (54) for a folded 
inflatable cushion (42) and a cover (60) for the con- 
tainer (54). The container (54) has lines of perfora- 
tions (80,82,84) which subdivide the walls (72,74) 
thereof into two sets of flaps (86,88). One set of flaps 
(86) permits deployment of the folded cushion (42) 
along alternate paths laterally of the system and 
2g enera,, y parallel to the torso of a driver of the 
^vehicle. The other set of flaps (88) permits deploy- 
ed ment of the cushion along an intended path towards 
the torso of the driver. The cover (60) has weakened 
lines (90,92,96) therein which sub-divide the cover 
0(60) into flaps (94,98) generally co-extensive with 
J3j those of the container (54). The folded cushion (42) 
has fan-folded chordal portions which are located 
® adjacent said one set of flaps (86) of the container 
Q. (54) to forcibly open said flaps (86) upon inflation of 
UJthe cushion (42) in the event that deployment of the 
inflating cushion along said intended path forwardly 
of the container (54) is prevented. 
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MODULAR OCCUPANT RESTRAINT SYSTEM 



This invention relates generally to modular oc- 
cupant restraint systems for vehicle drivers and 
more particularly to a modular occupant restraint 
system as specified in the preamble to claim 1, for 
example as disclosed in US-A-4,325,568. 

Modular occupant restraint systems for vehicle 
drivers are known. United States patents 3.819,205, 
(Dunford et al). and 4,325,568 (Clark et al) both 
show suct> a system which generally includes an 
inflator, an inflatable cushion, a box-like, 
rectangular-shaped container for the cushion, a 
cover for the container, and a support plate for 
mounting the inflator, cushion, container and cover 
to provide the module. The module is mounted on 
the vehicle steering wheel and has the longer sides 
thereof/generally called the 6 and 12 o'clock sides, 
positioned transversely relative to the torso of the 
driver and the shorter sides thereof, generally 
called the 3 and 9 o'clock sides, positioned longitu- 
dinally relative to the torso of the driver. 

A modular occupant restraint system according 
to the present invention is characterised by the 
features specified in the characterising portion of 
claim 1. 

The system of this invention is of the modular 
type but includes a*n improved container and cover 
and an improved cushion fold which permit initial 
deployment of the cushion along alternate paths 
should the cushion be prevented from deployment 
along its normal intended path. 

In preferred embodiments of the invention, the 
container for the folded cushion has side walls and 
a forward wall thereof provided with perforated 
lines to provide two sets of flaps. One set of flaps 
permits deployment of the cushion along a normal 
or intended path toward the torso of the driver 
through the forward wall of the container. The other 
set of flaps permits initial deployment of the cush- 
ion along alternate paths laterally of the module 
and generally parallel to the torso of the driver 
through the longer (6 and 12 o'clock) sides of the 
container should the cushion be unable to deploy 
along its normal or intended path. The lines of 
perforations differ from each other to provide the 
different embodiments of the invention. The cover 
is provided with weakened, score lines which over- 
lie and generally match the perforated lines of the 
container so that the cover will subdivide into flaps 
which are generally co-extensive with the container 
flaps when the cushion is deployed. 

The cushion is comprised of juxtaposed for- 
ward and rearward circular members which are 
secured to each other along circular edge portions 
thereof. The forward cushion member provides an 
impact surface for the driver when the cushion is 



deployed. When the cushion is folded, the forward 
and rearward cushion members have overlying 
planar diametrical portions. The chordal portions of 
the cushion members to each side of the diamet- 

5 rical portions are fan-folded and located between 
the diametrical portions. The end portions of the 
diametrical portions and fan-folded chordal portions 
are pleated to provide a folded cushion of mini- 
mum size which fits within the container, with the 

w fan-folded chordal portions being located adjacent 
the longer (6 and 12 o'clock) side walls of the 
container, and the pleat-folded end portions of the 
cushion being located adjacent the shorter (3 and 9 
o'clock) side walls of the container. The rearward 

75 cushion member has an inlet tor the inflator. 

The primary feature of this invention is that it 
provides an improved modular occupant restraint 
system which permits initial deployment of the 
cushion along alternate paths laterally of the mod- 

20 ule and generally parallel to the torso of the driver 
should the cushion be unable to deploy along its 
intended path, forwardly of the module toward the 
torso of the driver. Another feature is that the 
container for the folded cushion and the cover for 

25 the container can be sub-divided into two sets of 
flaps, one set of flaps permitting the lateral and 
parallel deployment of the cushion, and the other 
set of flaps permitting normal deployment of the 
cushion toward the torso of the driver. A further 

30 feature is that the container has lines of perfora- 
tions which divide the container into the two sets of 
flaps, and the cover has lines of weakness which 
divide the cover into flaps which are generally co- 
extensive with those of the container. Yet another 

35 feature is that the container is of a generally 
rectangularly-shaped, box-like shape, with the one 
set of flaps being generally located in the longer (6 
and 12 o'clock) side walls of the container. Yet a 
further feature is that the cushion is comprised of 

40 overlying or juxtaposed cushion members which 
are folded to provide fan-folded chordal portions 
located inwardly of and adjacent the longer (6 and 
12 o'clock) side walls of the container. Still another 
feature is that the cushion members have overlying 

45 or juxtaposed generally planar diametrical portions 
and that the fan-folded chordal portions are located 
within the diametrical portions when the cushion is 
folded. These and other features of the invention 
will be apparent from the following specification 

so and accompanying drawings wherein: 

Figure 1 is a top, plan view of a module 
according to this invention; 

Figure 2 is an enlarged sectional view of the 
module taken along line 2-2 of Figure 1; 

Figure 3 is a partial bottom plan view of the 
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module; 

Figure 4 is a perspective view of a container 
according to one embodiment of this invention; 

Figure 5 is a view of the container of Figure 
4 with one set of flaps opened to permit initial 
deployment of a cushion, not shown, along al- 
ternate paths parallel to the torso of a driver; 

Figure 6 is a view of the container of Figure 
4 with another set of flaps opened to permit de- 
ployment of the cushion, not shown, along a nor- 
mal, intended path toward the torso of a driver. 

Figure 7 is a perspective view of a container 
according to a second embodiment of this inven- 
tion; 

Figure 8 is a view of the container of Figure 
7 with one set of flaps opened to permit initial 
deployment of a cushion, not shown, along al- 
ternate paths parallel to the torso of a driver; 

Figure 9 is a view of the container of Figure 
7 with another set of flaps opened to permit de- 
ployment of the cushion, not shown, along a nor- 
mal, intended path toward the torso of a driver; 

Figure 10 is a perspective view of a con- 
tainer according to a third embodiment of this 
invention; 

Figure 11 is a view of the container of Figure 
10 with one set of flaps opened to permit initial 
deployment of a cushion, not shown, along al- 
ternate paths parallel to the torso of a driven 

Figure 12 is a view of the container of Figure 
10 with another set of flaps opened to permit 
normal deployment of the cushion, not shown, 
along a normal, intended path toward the torso of a 
driver; 

Figure 13 is a partially cut-away perspective 
view of a partially-inflated cushion folded according 
to this invention; 

Figure 14 is a perspective view of a cushion 
folded and pleated according to this invention; 

Figures 15A through 15D are schematic 
views of the cushion fold. 

Referring now to Figures 1 to 3 of the draw- 
ings, a modular occupant restraint system 20 is 
shown mounted in a conventional manner to a hub 
portion 22 of a vehicle steering wheel 24. The hub 
portion includes a splined bushing 26 which re- 
ceives an upper splined end of a vehicle steering 
shaft 28 and is bolted thereto at 30 to secure the 
steering wheel to the vehicle steering system. 

A generally rectangularly-shaped support plate 
32 has a central circular opening 34. A flange 36 of 
a conventional inflator 38 seats against the lower 
side of the plate 32 and is secured thereto in a 
conventional manner. An upper outlet portion 40 of 
the inflator projects through the plate 32 and into 
the interior of a folded inflatable* driver-restraint 
cushion 42 of conventional construction. The cush- 
ion 42 includes upper (forward) and lower 



(rearward) circular members 44 and 46 which are 
secured together at their circular edge portions. 
The upper (forward) cushion member 44 provides 
an impact surface of the cushion for a driver when 
5 the cushion is inflated, and the lower (rearward) 
cushion member 46 has a central opening 48 
therein which receives the upper outlet portion 40 
of the gas generator therethrough. A ring 50 is 
fastened at 52 to the plate 32 around the opening 
70 34 therein to clamp the cushion member 46 to the 
plate 32 around the opening 48 therethrough. The 
manner of folding the cushion 42 will be further 
described hereinafter. 

The inflator 38 is a gas generator which is 
15 electrically actuated from a conventional electrical 
power source when acceleration or velocity or oth- 
er type sensors sense the impact of the vehicle 
with an obstacle or the possibility or probability of 
such an impact. Such sensors and the circuits 
20 connecting the sensors to a power source are well- 
known in the art. Likewise, inflators of the gas- 
generating type are also well-known in the art. 

A container 54 for the cushion 42 is formed of 
generally rigid plastics material and has a generally 
25 box-like rectangular shape. The container 54 
houses the folded cushion 42 and has a flange 56 
which underlies the plate 32 and has lateral flange 
segments 58 therealong, Figures 2 and 3. An outer 
decorative cover 60 of flexible plastics material is 
30 of the same general shape as the container 54. 
The cover 60 has a flange 62 which overlies the 
flange 56 of the container. A retainer 64 overlies 
the flange 62 and is fastened at 66 to the support 
plate 32 to secure the container and cover to the 
35 support plate. The flange 62 of the cover has 
lateral nub projections 68 which are received in 
openings 70 of the retainer 64. The plate 32 thus 
mounts the inflator 38, the cushion 42, the con- 
tainer 54, and the cover 60 to provide the modular 
40 restraint system 20. 

Referring now to Figures 4 to 6, one embodi- 
ment of the invention will be described. The con- 
tainer 54 has a generally planar forward wall 72 
which is integral with a pair of long side walls 74 
45 and a pair of short side walls 76, with the pairs of 
side walls being integrally joined to each other at 
comers 78. As can be seen, the side walls 74 and 
76 and the corners 78 are slightly angled relative to 
the forward wall 72. It will be understood that the 
so system 20 is mounted to the steering wheel 24 
with the forward wall 72 facing the torso of a driver, 
the side walls 74 located transversely of the torso 
of the driver, and the side walls 76 located longitu- 
dinally of the torso of the driver. Thus, the side 
55 walls 74 are alternatively referred to as the "6 and 
12 o'clock" side walls and the side walls 76 are 
alternatively referred to as the "3 and 9 o'clock" 
side walls. 
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The forward wall 72 is provided with a line of 
perforations 80 extending transversely thereof be- 
tween the side walls 74, and lines of perforations 
82 which cross the line 80 in H-shaped fashion and 
are located adjacent the longer side edge portions 
of wall 72 and the juncture edge portions of walls 
74. Lines of perforations 82 terminate short of the 
shorter side edge portions of wall 72 and the 
juncture edge portions of walls 76. Lines of perfora- 
tions 84 extend transversely to the ends of lines 82 
partially transversely of the side walls 74, terminat- 
ing short of the lower, rearward side edge portions 
thereof. The lines of perforations 82 and 84 define 
a first pair of downwardly-opening, integrally- 
hinged flaps 86, the major portions of which are 
located in the side walls 74. The hinge line or 
hinge axis of each flap 86 extends between the 
free ends of a respective pair of lines of perfora- 
tions 84. The lines of perforations 80 and 82 define 
a second pair of oppositely outwardly-opening 
integrally-hinged flaps 88, the hinge line or hinge 
axis of each flap extending between the free ends 
of a respective pair of lines of perforations 82. The 
perforations of the lines 80, 82, and 84 are 
moulded-in when the container 54 is moulded from 
semi-rigid plastics material. 

As can be seen from Figure 1, the cover 60 
has moulded-in lines 90 and 92 in a forward wail 
94, and moulded-in lines 96 in long "6 and 12 
o'clock" side walls 98 which overlie and are gen- 
erally co-extensive with walls 74 of container 54. 
The moulded-in lines 90, 92. and 96 are respec- 
tively aligned with the lines of perforations 80, 82, 
and 84 of container 54. The lines 92 and 96 define 
a first pair of integrally-hinged flaps 100 in walls 98, 
these flaps being respective to and generally co- 
extensive with the underlying flaps 86 of container 
54. The lines 90 and 92 define a second pair of 
integrally-hinged flaps 102 in wall 94, these flaps 
being respective to and generally co-extensive with 
the underlying flaps 88 of the container 54. The 
hinge lines or hinge axes of flaps 100 and 102 are 
generally aligned with those of their respective 
flaps 86 and 88 of container 54. The cover 60 is 
not shown in Figures 4 to 6 for clarity of illustration. 

Referring now to Figures 13 to 15D, the cush- 
ion 42 will be described. The cushion 42 is of 
conventional construction and includes the circular 
cushion members 44 and 46 which are secured 
together along their circular edge portions 104, 
Figure 13 and Figures 15A to 15D. One method of 
folding the cushion is shown in Figures 15A to 15D. 
The cushion members 44 and 46 are located in a 
planar position or laid fiat with respect to each 
other, as shown schematically in Figure 15A. Then, 
as shown schematically in Figure 15B, 
diametrically-opposite chordal portions 106 of the 
cushion members 44 and 46 are fan-folded to 



provide an initial fan-fold 108. As shown schemati- 
cally in Figure 1 5C, the next succeeding 
diametrically-opposite chordal portions 110, those 
immediately adjacent to the fan-fold 108, of the 

5 cushion members 44 and 46 are then fan-folded to 
provide a pair of fan-folds 112, each located on a 
respective side of the fan-fold 108. Then, as shown 
in Figure 15D. the next succeeding diametrically- 
opposite chordal portions 114, those immediately 

10 adjacent to the fan-folds 112, are fan-folded to 
provide a pair of fan-folds 116. The fan-folds 108, 
112, and 116 are located remaining diametrical 
portions 118 and 120 of the cushion members 44 
and 46, as shown in Figure 13. End portions 121 of 

75 the fan-folds 108, 112, and 116 and of the diamet- 
rical portions 118 and 120 are then pleat-folded at 
123, Figure 14, to provide fully-folded cushion 42. 
This folded cushion is housed within the container 
54 with the fan-folds 108, 112, and 116 of the 

20 cushion being located adjacent the side walls 74 of 
the container and the pleat-folded end portions of 
the cushion being located adjacent the side walls 
76 of the container, as shown in Figure 2. 

When the inflator 38 receives an appropriate 

25 electrical signal, the inflator generates gas which 
exits from the outlet portion 40 of the inflator, 
Figure 2, into the folded cushion 42 through the 
opening 48 in the cushion member 46 to initiate 
inflation and thus deployment of the cushion. Dur- 

30 ing normal deployment, the remaining diametrical 
portion 118 of the inflating cushion 42 forcefully 
engages the forward wail 72 of the container as the 
cushion 42 is initially inflated. This separates wall 
72 along the lines of perforations 80 and 82 into 

35 the oppositely outwardly-opening, integrally-hinged 
flaps 88. as shown in Figure 6, and simultaneously 
separates the wall 94 into the generally co-exten- 
sive integrally-hinged oppositely outwardly-opening 
flaps 102 so that the cushion 42 can deploy for- 

40 wardly along its normal, intended path toward the 
torso of the driver as the fan-folds 108, 112 and 
116 unfold into continuations of the cushion mem- 
bers 44 and 46. The cushion 42 is not shown in 
Figure 6 for clarity of illustration. 

45 Should the cushion 42 be unable to deploy 

along its normal, intended path, during initial de- 
ployment, such as by wall 94 being obstructed so 
that it and wall 72 cannot be separated into the 
flaps 102 and 88 by the force exerted by the 

so remaining diametrical portion 118 against wall 72. 
the fan-folds 108, 112, and 116 will start to unfold 
and exert pressure against the side walls 74 of the 
container. The force exerted by the unfolding fan- 
folds against walls 74 will separate these walls 

55 along the lines of perforations 82 and 84 into the 
downwardly, rearwardly-opening integrally-hinged 
flaps 86. The cover 60 will generally likewise sepa- 
rate along the lines 92 and 96 into the downwardly, 
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rearwardiy-opening flaps 102 which open generally 
simultaneously with their respective flaps 86. This 
permits the fan folds 108, 112, and 116 of the 
cushion 42 to unfold outwardly through the resul- 
tant openings, along alternate paths generally lat- 
erally of the system 20, parallel to the torso of the 
driver. The force at which walls 74 separate into 
flaps 86 is determined by the material of the con- 
tainer, the thickness of the walls 74, and the extent 
and spacing of the perforations of the lines 82 and 
84. Likewise, the depth of lines 92 and 96 and the 
material of the cover are selected so that the flaps 
102 open generally simultaneously with the flaps 
86. 

Referring now to Figures 7, 8, and 9, a second 
embodiment of the invention will be described. The 
container 54' of this embodiment differs from that 
of the first embodiment in the location and extent 
of the lines of perforations. Therefore, like numerals 
are used for like parts. As shown in Figure 7, a line 
of perforations 122 traverses the forward wall 72 
and the side walls 74 of the container 54 and 
terminates short of the lower, free edge portions of 
the side walls 74. A tine of perforations 124 ex- 
tends longitudinally along each side wall 74 and 
terminates in the side walls 76 adjacent the corners 
78. Each line of perforations 124 is joined to the 
end of a line of perforations 122. A pair of lines of 
perforations 126 in each side wall 76 extends from 
the ends of the lines of perforations 124 to adjacent 
the upper, juncture edge portions of the side walls 

"ra- 
it will be understood that the cover 60 , not 

shown, has lines which are generally aligned with 
the lines of perforations 122, 124, and 126 in the 
same manner as the lines 90, 92 and 96 of the 
cover 60 are generally aligned with the lines of 
perforations 80, 82, and 84. 

The lines of perforations 124 and 126 define a 
first pair of flaps 128 which correspond to the first 
pair of flaps 86 of the container 54 . The flaps 128 
are integrally hinged to the container 54 about 
hinge axes or hinge lines which extend between 
the upper ends of the lines of perforations 126. as 
shown in Figure 8. The first pair of flaps 128 will be 
moved from their closed position shown in Figure 7 
to their open position shown in Figure 8 during 
initial deployment of the cushion, in the same man- 
ner as previously explained in conjunction with the 
flaps 86 of the first embodiment. The first pair of 
flaps 128 move outwardly and upwardly of the 
container 54 to an open position. The cover 60 
will subdivide along its lines to provide flaps, cor- 
responding to the flaps 100 of the cover 60, which 
are generally co-extensive with the flaps 128 and 
which move generally simultaneously witlrthe flaps 
128 to an open position to permit deployment of 
the cushion 42 through the resultant openings gen- 



erally laterally of the module 20, parallel to the 
torso of the driver. 

The lines of perforations 122 and 124 define a 
second pair of flaps 130 which correspond in func- 
5 tion and operation to the second pair of flaps 88 of 
the first embodiment. Flaps 130 move from their 
closed position shown in Figure 7 to their open 
position shown in Figure 9 during normal deploy- 
ment of the cushion 42, as previously explained in 
w conjunction with flaps 88. Although the cover 60 is 
not shown, it will be understood that the lines 
thereof provide flaps generally co-extensive with 
the flaps 130 during normal deployment of the 
cushion 42. The hinge axes or hinge lines of flaps 
75 86 are generally co-planar with pairs of lines of 
perforations 126. while the hinge lines of flaps 130 
are generally co-planar with lines of perforations 
124. 

Figures 10. 11. and 12 show a third embodi- 
20 ment 54" of the container. This embodiment differs 
from the first and second embodiments in its lines 
of perforations which provide the first and second 
pairs of flaps. The container 54' includes a line of 
perforations 132 which traverse the forward wall 72 
25 of the container 54" and partially traverse each of 
the side walls 74 of the container. A line of perfora- 
tions 134 is provided in each of the side walls 74 
adjacent the lower or rearward edge portion there- 
of, with this line of perforations including an angular 
30 central portion, the apex 136 of which is joined to 
one end of the line of perforations 132. The ends of 
each line of perforations 134 are joined to lower, 
rearward ends of lines of perforations 138 which 
extend angularly opposite to the corners 78 and 
35 across the juncture edge portions of base wall 72 
to a terminus slightly within the forward wall. 

It will be understood that a cover 60 is pro- 
vided with the container 54" and that the cover 60 
has lines which are generally aligned with the lines 
40 of perforations 132, 134, and 138 and correspond 
to the lines 90,92, and 96 of cover 60. 

The lines of perforations 134 and 138 define a 
first pair of flaps 142, Figure 10, which correspond 
in function and operation to flaps 86. Flaps 142 
45 move outwardly and upwardly of the module 20 to 
their open position shown in Figure 11 to permit 
deployment of the cushion 42 along the alternate 
paths laterally of the module 20 and parallel to the 
torso of the driver as explained in conjunction with 
50 the flaps 86 of the first embodiment. The co- 
extensive flaps of cover 60", not shown, open with 
the flaps 142. 

The lines of perforations 132, 134, and 138 
define a second pair of flaps 144 which correspond 
55 in function and operation to flaps 88. Flaps 144 
move from their closed position shown in Figure 
10 to their open position shown in Figure 12 dur- 
ing deployment of the cushion 42 forwardly of the 
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module 20 along the normal, intended path of 
deployment. The co-extensive flaps of the cover 
60*, not shown will likewise move with the flaps 
144. The hinge lines or hinge axes of flaps 142 and 
144 extend between the ends of the perforations 
138. The hinge lines of flaps 142 are generally 
parallel to the upper edge portions of side walls 74, 
while those of flaps 144 are generally parallel to 
the upper edge portions of side walls 76, both sets 
of hinge lines being parallel to the respective junc- 
ture edge portions of forward wall 72. 

Each apex 136 facilitates the opening of either 
the line of perforations 132 or the respective lines 
of perforations 134 once one of such line of per- 
forations is opened. It will also be noted that the 
lines of perforations 138 are at an angle greater 
than 90 degrees to the lines of perforations 134. 
This facilitates the opening of either the lines of 
perforations 134 or 138 once one of such lines of 
perforations is opened. 

From the foregoing description, it is believed 
apparent that each embodiment of this invention 
includes a container having lines of perforations 
which are separable to provide first and second 
pairs of flaps during deployment of the folded 
cushion 42. The first pair of flaps provides alternate 
paths of initial deployment of the cushion parallel to 
the torso of the driver should the second pair of 
flaps be unable to open to permit deployment of 
the cushion along the normal, intended path toward 
the torso of the driver. The cover overlying the 
container has lines of weakness which are separa- 
ble generally simultaneously with the lines of per- 
forations to provide cover flaps which are generally 
co-extensive with those of the container. The force 
exerted against the first pairs of container and 
cover flaps is provided by the unfolding engage- 
ment of the fan-folded chordal portions 108, 112, 
and 116 of the cushion against the container wails 
74. The openings resulting from movement of the 
first pairs of container and cover flaps to open 
position permit the fan-folded chordal portions of 
the cushion to unfold along the alternate paths of 
deployment into continuations of the diametrical 
portions 118 and 120 of the cushion members 44 
and 46, generally laterally of the module and gen- 
erally parallel to the torso of the driver. The second 
pairs of container and cover flaps are moved to 
open position by the force exerted by the remain- 
ing diametrical portion 118 of the cushion member 
44 against the forward wall 72 of the container to 
permit the cushion 42 to unfold along the normal, 
intended path of deployment toward the torso of 
the driver. 

Thus, this invention provides a modular oc- 
cupant restraint system which permits initial de- 
ployment of the cushion along alternate paths of 
deployment generally parallel to the torso of the 



driver should the cushion be unable to deploy 
along its intended path toward the torso of the 
driver. 

5 

Claims 

1. A modular occupant restraint system (20) 
comprising, in combination, an inflator (38); a box^ 

10 like container (54;54';54") including a forward wall 
(72), first and second pairs of spaced side walls 
(74,76) joined to the forward wall (72) and to each 
other; a folded inflatable occupant restraint cushion 
(42) within the container (54;54';54"), the cushion 

75 (42) being folded to provide a first portion (118) 
adjacent the forward wall (72) of the container 
(54;54';54") and second portions (108,112,116), 
each being located adjacent a respective one of 
the first pair of side wails (74) of the container 

20 (54;54 ;54") and providing continuations of the first 
cushion portion (118) when unfolded; and integral 
separable means 
(80,82 f 84;122,124,126;132 > 134,138) in the wails 
(72,74,76) of the container (54;54;54") defining a 

25 first integrally-hinged pair of flaps (88;130;144) for- 
cibly separable from the container (54;54;54 ) for 
movement between a normally closed position and 
an open position upon inflation and "deployment of 
the cushion (42) so as to permit deployment of the 

30 cushion (42) along an intended path forwardiy of 
the container (54;54';54"), characterised in that said 
integral separable means 

<80,82,84;1 22,1 24,1 26;1 32, 134,138) jn the walls 
(72,74,76) of the container (54;54';54") also define 

35 a second integral ly-hinged pair of flaps 
(86;128;142) forcibly separable from the container 
(54;54';54") for movement between a normally 
closed position and an open position upon inflation 
and deployment of the cushion (42) so as to permit 

40 deployment of the cushion (42) along paths lat- 
erally of the container (54;54';54") in the event that 
deployment of the inflating cushion along said in- 
tended path forwardiy of the container (54;54';54 ) 
is prevented. 

45 2. A modular occupant restraint system accord- 

ing to claim 1 , characterised in that the first pair of 
flaps (88) are located substantially entirely within 
the forward wall (72) of the container (54) and are 
separated from the container (54) and moved to 

so said open position by the first portion (118) of the 
cushion (42) to permit deployment of the cushion 
(42) along the intended path through the forward 
wall (72) of the container (54); and the second pair 
of flaps (86) are located substantially entirely within 

55 the first pair of side walls (74) of the container (54) 
and are forcibly separated from the container (54) 
and moved to said open position by expansion of 
the second portions (108,112,116) of the cushion 
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(42) to provide said lateral paths of deployment of 
the cushion (42) through said side walls (74) of the 
container. 

3. A modular occupant restraint system accord- 
ing to claim 1 or 2, characterised in that said box- 5 
like container (54;54 ;54 ) is~~ a generally 
rectangularly-shaped box-like container including a 
generally rectangularly-shaped forward wall (72), 

the side walls (74) of the first pair of side walls are 
located along the longer side edge portions of the 10 
forward wall (72), and the side walls (76) of the 
second pair of the side walls are located along the 
shorter side edge portions of the forward wall (72). 

4. A modular occupant restraint system accord- 
ing to any one of claims 1 to 3, characterised in 75 
that the integral seperable means comprise lines of 
perforations (80.82,84;122,124,126;132,134,138) in 

the walls (72.74,76) of the container (54;54;54") 
defining said integrally-hinged first and second 
pairs of flaps forcibly separable from the container 20 
(54;54;54"). 

5. A modular occupant restraint system accord- 
ing to claim 4, characterised in that there is a 
generally U-shaped line of perforations 
(124,126:134,138) located substantially within each 25 
side wall (74) of said first pair of side walls to 
define said forcibly separable flap (128;142) of said 
second pair of flaps, movable from said closed 
position to said open position about a hinge line 
through the legs (126;138) of the U-shaped line of 30 
perforations, and there is a generally linear line of 
perforations (122;132) located substantially within 

the forward wall (72) of the container (54';54") and 
connecting the bases (124;134) of the U-shaped 
lines of perforations, the linear line of perforations 35 
(122;132) and the bases (124;134) of the U-shaped 
lines of perforations defining said first pair of for- 
cibly separable flaps (130;144) movable from said 
closed position to said open position about hinge 
lines through the ends of the legs (126;138) of the 40 
U-shaped lines of perforations. 

6. A modular occupant restraint system accord- 
ing to any one of of the preceding claims, charac- 
terised in that the cushion (42) comprises first (44) 

and second (46) cushion members of generally 45 
circular shape and of the same general size, the 
circular edge portions (104) of the cushion mem- 
bers (44,46) being secured to each other, the first 
and second cushion members (44,46), when fol- 
ded, having overlying diametrical portions 50 
(118,120) of the same general extent between the 
edge portions thereof, a chordal portion (106) of 
the cushion members (44,46) to each side of the 
diametrical portions (118,120) being fan-folded 
(108.112,116) and being located between the dia- 55 
metrical portions (118,120), a terminal radial portion 
(123) at each end of the diametrical portions 
(118,120) being folded after the chordal portions 



(106) are fan-folded and located between the dia- 
metrical portions (118,120), the folded chordal por- 
tions (106) between the folded terminal radial por- 
tions (123) being capable of radially unfolding upon 
initial inflation of the folded cushion (42) to reduce 
internal cushion pressure against the diametrical 
portion (118) of the first cushion member (44) in 
the event that deployment of the inflating cushion 
along said intended path forwardly of the container 
(54;54;54") is prevented. 

7. A modular occupant restraint system accord- 
ing to claim 6, characterised in that the first cush- 
ion member (44) provides an impact surface for a 
vehicle occupant when the cushion (42) is inflated 
from a source of pressure fluid through an inlet (48) 
provided in the second cushion member (46), the 
inlet (48) in the second cushion member (46) being 
provided in the diametrical portion (1 20) thereof. 
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